Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.006 Å; R factor = 0.048; wR factor = 0.079; data-to-parameter ratio = 18.9.
The title compound, [Fe 2 (C 9 H 11 NS 2 ){Fe(C 5 H 5 )(C 17 H 14 P)}-(CO) 5 ], was prepared as an azadithiolato-iron model for the iron-only hydrogenase active site. The Fe 2 S 2 unit exhibits a butterfly conformation and the ferrocenyldiphenylphosphine ligand is trans to the Fe-Fe bond. The Fe-Fe distance of 2.5160 (8) Å is longer than found in related model structures. Intramolecular C-HÁ Á ÁS and intermolecular C-HÁ Á ÁO hydrogen bonds are observed.
Related literature
For general background, see: Cammack (1999); Evans & Pickett (2003) ; Nicolet et al. (1999) ; Peters et al. (1998) . For related structures, see: Hou et al. (2006) ; Lawrence et al. (2001) ; Ott et al. (2004) .
Experimental
Crystal data [Fe 3 (C 5 H 5 )(C 9 H 11 NS 2 )(C 17 H 14 P)-(CO) 5 ] M r = 819.25 Monoclinic, P2 1 =c a = 13.600 (2) Å b = 10.8964 (19) Å c = 23.396 (4) Å = 94.741 (3) V = 3455.2 (11) Å 3 Z = 4 Mo K radiation = 1.45 mm À1 T = 298 (2) K 0.20 Â 0.20 Â 0.10 mm
Data collection
Bruker SMART APEX CCD areadetector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 1997) T min = 0.760, T max = 0.868 21457 measured reflections 8202 independent reflections 4258 reflections with I > 2(I) R int = 0.070 Refinement R[F 2 > 2(F 2 )] = 0.048 wR(F 2 ) = 0.079 S = 0.80 8202 reflections 434 parameters H-atom parameters constrained Á max = 0.66 e Å À3 Á min = À0.39 e Å À3 Table 1 Selected bond lengths (Å ).
Fe1-C13 1.750 (4) Fe1-P1 2.2565 (10) Fe1-S1 2.2762 (11) Fe1-S2 2.2818 (11) Fe1-Fe2 2.5160 (8) Fe2-C11 1.761 (5) Fe2-C12 1.777 (5) Fe2-C10 1.813 (5) Fe2-S2 2.2546 (11) Fe2-S1 2.2867 (11) Table 2 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 1997) ; cell refinement: SAINT-Plus (Bruker, 2001) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97.
Figure 1
The molecular structure of the title complex, with displacement ellipsoids drawn at the 30% probability level. Special details Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F^2^ against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^2^, conventional R-factors R are based on F, with F set to zero for negative F^2^. The threshold expression of F^2^ > σ(F^2^) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. Rfactors based on F^2^ are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Pentacarbonyl-1κ 2 C,2κ 3 C-(ferrocenyldiphenylphosphine-1κP)[µ-2-(4-methylphenyl)-2-azapropane-1,3-

dithiolato-1:2κ 4 S,S′:S,S′]diiron(I)(Fe-Fe)
R int = 0.070 θ max = 28.4°, θ min = 1.5°h = −17→18 k = −9→14 l = −31→30
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x
0.20176 (4) 0.09491 (5) 0.40808 (2) 0.03988 (16) Fe3 0.08083 (4) 0.09519 (5) 0.11522 (2) 0.04244 (16) S1 0.34466 (7) 0.12772 (9) 0.36528 (4) 0.0387 (2) S2 0.15575 (7) −0.00994 (9) 0.32718 (4) 0.0382 (2) P1 0.26239 (7) 0.19707 (9) 0.22109 (4) 0.0316 (2) 
0.4517 (4) −0.3802 (4) 0.56016 (18 (17) N1-C8-S2 117.6 (2) C13-Fe1-P1 96.67 (12) N1-C8-H8A 107.9 C14-Fe1-P1 97.31 (12) S2-C8-H8A 107.9 C13-Fe1-S1 87.66 (12) N1-C8-H8B 107.9 C14-Fe1-S1 159.67 (12) S2-C8-H8B 107.9 P1-Fe1-S1 102.97 (4) H8A-C8-H8B 107.2 C13-Fe1-S2 152.46 (12) N1-C9-S1 115.4 (2) C14-Fe1-S2 87.77 (12) N1-C9-H9A 108.4 P1-Fe1-S2 110.75 (4) S1-C9-H9A 108.4 S1-Fe1-S2 83.80 (4) N1-C9-H9B 108.4 C13-Fe1-Fe2 97.87 (12) S1-C9-H9B 108.4 C14-Fe1-Fe2 103.39 (12) H9A-C9-H9B 107.5 P1-Fe1-Fe2 154.30 (4) O1-C10-Fe2 173.4 (4) S1-Fe1-Fe2 (14) C23-C24-C20 108.2 (3) C23-Fe3-C20 68.76 (14) C23-C24-Fe3 69.7 (2) C19-Fe3-C20 157.4 (2) C20-C24-Fe3 69.9 (2) C15-Fe3-C20 159.8 (2) C23-C24-H24 125.9 C9-S1-Fe1 107.79 (13) C20-C24-H24 125.9 C9-S1-Fe2 111.20 (12) Fe3-C24-H24 125.9 Fe1-S1-Fe2 66.93 ( 
